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Water quality monitoring is very important to control the quality of water.  Lake Bera and 
Lake Chini which are known as a very important wetland are used to apply SVM method 
to predict its water quality.  The output used to predict the classification of high medium 
and low is the dissolved oxygen according to the standard provided by the Interim 
National Water Quality Standard of Malaysia and Department of Environment.  The 
training and test data is divided to 80% for training data and 20% for testing data.  The 
SVM is implemented using R software package kernlab which used ksvm as its 
implementation to do prediction.  Kernel Anova was used to create the model. The result 











Kawalan kualiti air memainkan peranan yang sangat penting kerana ia membolehkan 
kualiti air dapat dikawal daripada dicemari.  Tasik Bera dan Tasik Chini yang dikenali 
sebagai kawasan tanah lembap yang besar peranannya digunakan di dalam projek ini 
untuk dibuat ramalan kualiti air dengan mengaplikasikan kaedah SVM iaitu salah satu 
kaedah automatik. Kualiti air ditentukan dengan menggunakan oksigen terlarut sebagai 
kelas penentu untuk tasik ini berdasarkan sama ada oksigen terlarut berada di kelas yang 
tinggi, sederhana atau rendah berdasarkan Standard Kualiti Air Kebangsaan di Malaysia 
dan JabatanAlamSekitar. Data yang digunakan dibahagikan kepada data latihan dan data 
untuk percubaan di mana 80% digunakan sebagai data latihan dan 20% untuk percubaan. 
Kaedah SVM diaplikasikan dengan menggunakan perisian R di mana pakej kernlab 
digunakan dan ia mengaplikasikan ksvm yang dapat membuat ramalan untuk kaedah 
SVM.  Berdasarkan kaedah kernel yang dapat digunakan kernel Anova digunakan dalam 











I would like to thanks my supervisor and my co supervisor Dr. Sorayya Bibi Malek binti 
Malek Abd Rashid and Dr. Sharifah Mumtazah binti Syed Ahmad Abdul Rahman whom 
have guided me in completing this project especially on using the R to do SVM.  I also 
would like to thanks my friends who have helped me understanding the SVM.  Lastly I 
would like to express my thanks to my family who has kept supporting me throughout 













Table of Contents 
 
List of Figures…………………………………………………………………...  viii 
List of Tables……………………………………………………………………  ix 
List of Abbreviations……………………………………………………………  x 
1. INTRODUCTION   
1.1. Lake Bera and Lake Chini…………………………………………….  1 
1.2. Water Quality Monitoring……………………………………………..  3 
1.3. Support Vector Machine (SVM)………………………………………  5 
1.4. Scope…………………………………………………………………….  5 
1.5. Objectives…………………………………………………………….....  6 
2. LITERATURE REVIEW…………………………………………………..  7 
3. METHODOLOGY   
3.1. Support VectorClassification…………………………………………  12 
3.2. Kernel-based Machine Learning Lab(Kernlab)……………………..  16 
3.3. Data……………………………………………………………………...  20 
3.4. Data Prediction Using SVM…………………………………….  23 
4. RESULTS……………………………………………………………………  25 
5. DISCUSSIONS………………………………………………………………  33 







Appendix A………………………………………………………………… 43 
Appendix B………………………………………………………………… 59 








































Figure 3.1 Lake Bera map……………………………………………………….. 20 
Figure 3.2 Lake Chini map………………………………………………………. 21 
Figure 4.1 DO Levels at Lake Bera and Lake Chini………………………….... 25 
Figure 4.2 Levels of DO by year…………………………………………………. 26 
Figure 4.3 Predictions and actual value of testing data………………………... 29 




List of Tables 
 
Table1.1 Interim National River Water Quality Standards…………………… 4 
Table1.2 Class and parameters standard……………………………………….. 4 
Table 3.1 Monitored station of the lakes…………………………………………. 22 
Table 4.1 Parameter ranking……………………………………………………... 26 
Table 4.2 Accuracy for kernels…………………………………………………… 28 
Table 4.3 Prediction result of training data……………………………………… 30 



















List of Abbreviation 
 
ANN Artificial Neural Network 
ASMA AlamSekitar Malaysia Sdn. Bhd 
BOD Biochemical oxygen demand 
C Constant 
COD Chemical oxygen demand 
COND Electrical conductivity 
CPU Colony Forming Units 
CSV Comma delimited 
DNA Deoxyribonucleic acid 
DO Dissolved Oxygen 
DOE Department of Environment 
DS Dissolved solid 
ERM Empirical Risk Minimization 
INWQS Interim National Water Quality Standard, Malaysia 
Kernlab Kernel-based Machine Learning Lab 
mg/l Milligram per liter 
Ml Miligram 
NH3N Ammonia nitrogen 
NO3 Nitrate nitrogen 
NTU Nephelometric turbidity units 
PO4 Phosphate 
Ppt Parts per thousand 
QP Quadratic Problem 
SLT Statistical learning theory 
SMO Sequential Minimization Optimization 
SS Suspended solid 
SVM Support Vector Machine 
 
